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Fruiting trial of L. edodes hybrids : 389, ¢377, €516
and C504 (the second trial) 3 €369 can fruit but with
low yield; €377 and C504 cannot fruit (Note that the

culture blocks of €377 and C504 are immature)

A. C369
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pln 7 (®/R)

7B MU4 and MU11 have no barrage

MU4 and MUS5, MU9,MU12 have barrage

Lo« 2
7 C MUS5 and "!?5, HULL, MU12 have interaction zone
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zﬂn 7 (aR)

7 D MU9 and MU11, MU12 have barrage

MU11 and MU12 have barrage

3.3 msi’nmﬂplﬁ!xfﬁjngqn t%mjeng 1uaﬂ1§umwnm>
L AL R P AR

] a@xa'\mnua') (PDYB)
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The light micrograph of L. edodes myceluim (x200),
after breaking with homogenizer and sonicater

A. Intact mycelium

B. Homogenized mycelium

C. Sonicated

.iv.




zm‘\ 10.1 Proteln (mg/ml) from L. edodes dikaryotic mycella : parents (MU2 and MU12)

after breaking with homegenlzer & cater
—’0.1 B

10.1 A Homogenization

Homogenlzatlon plus Sonication

Protein(mg/ml) - AR Protein(mg/mi)
16 Oy LYy
A ‘ A 4% B A B Moz
. ol T
10
s : p
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m j
A | i " . /s v ’
: FIEIRERI N PNT
" ) ¢ | al |
| QEF % % 0 L _— Jale T ) : 1
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‘Age(days) Age(days)
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‘nlfu 10.2 Proteln (mg/ml) from b ',)lkarytlc mycella : hybrids (C364, G366, G859,
—

ng ogenlzer and sonlcater

c373, C369, C377) @

Homo janization plus Sonlcation

10.2 A Homogenization 7 — — 0.2 B
\ in(mg/ml)

Protein{mg/ml) -
r 7]

A

40
-8~ Cc364

30

Age(days) Agel(days)
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ﬂlﬂ 10.8 Proteln (mg/ml) from L. & monokaryotic mycella (E8, EB, E1, E5, E9, N9, N10)

“Mater

\

10.3 A

’__..« 0.3 B Homogenlzation plus Sonlcatlion
° Protein(mg\mi) / in(mg\mi)
1

A PIERY ) aall-0
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Protein(mg/ml)
16

4
zlln 11.1 Proteln (mg/ml) from L. edodes , dlkaryotic mycella : parents (MU4 anc MU12)

after breaking with hom or 'ade ater

-j
——

1.1 A Homogenization

i1 B Homogenization piLs sonlcation

\\ 2in(mg/mi)

60

- MU4
\\ -4 MUI2
————]
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1 1 )
30 40
Age(days)
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'nl?l 11.2 Proteln (mg/ml) from L. ed dikaryotic mycella : hybrids (C508, C507, C518, C518,
L |

Cb604) after breaking M d sonlicater
,—J

1.2 A Homogenlzation — =15 B

i Protein(mg/mi) ' N oin(mg/mi)

Homogenlzation plus Sonication

-
Age(days) ' Age(days)
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'nli‘\ 11.3 Proteln (mg/ml) from L. edo 'I onokaryotlc mycella (FF10, FF9, FF7, FF5, N9, N10)
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3.5 WAN1TANEITUMLUNATLAIgNavIANla L. edodes fiuntiwamiawidy laccase

uaz acid phosphatase

Lﬂunq1ﬁnuwa1wu3uﬁu§1zuiw¢3ﬂuuun11ta?mna¢x§u1a L. edodes fun1g

% ' 4.3 ,
uantau1ﬁﬁ laccase a18Tulda, laccase miaaaaanu1a18uaniia Uas acid
phosphatase ﬁ1n11nadau1ut§unh}¢\Légsl ‘iwuﬁué va-un lAun MU2, MU12 uav

S
NU4 uaztudiaiiudaney Mss u 8 monokaryon E6, N9, N10
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n11u§axau1ﬂﬁazgq§utﬂ
Feiiudae mid-log Ae
URamaanuiuanida  uaz acidﬁbhﬁgbh}ﬁggﬁﬁﬁﬁﬁﬂ1ju5uﬁuﬁﬁu3uuuun11Ln?qnaqLﬁu
18 (duLABIlL lag
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w11tn1w~nxau1ﬁu laccase a1a%uida 1uﬁ1¢aﬁa 10-50 N7
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oxn115u1uaﬂ1asa1an1aa1nnﬁ1ﬁn31u1nua1nt§u1a L. edodes TRBOITUA  UAZNT
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» -4 - - - i< o 4 S
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[} < p : <4 4
naex§u1uae1u mid-log 09 stationary phase ictﬂuﬂ1enﬁn11w8utau1ﬂu13gq
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<4
Tin  12.1
:

Typlcal relationship between dry welght of mycella (lines)
and activity of intracellular laccases (bars) as function of time
in PDYB statlc culture of L. edodes

dikaryotic culture : parents (MU2, MU12, MU4) and hybrid (C359)

Dry wt.(g)

Age(days)
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4
zlln 12.2

Typlcal relationship between dry weight of mycelia (lines)
and activity of Intracellular laccases (bars) as function of time
In PDYB statlc culture of L. edodes

monokaryotic culture (E6, N9, N10, FF10)

385 Laccase activity(u/mg prot.(Thousands)  Dry wt.(g) )
= B L,
140| 1 No 1
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_ 40.8
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= E = :
—£— N9 S =
100 | - Ni10 —f | = “. 1o
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7T - R -
ol AUYINENITYTE
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E : -10.2
ARVAYNIEENN BT A Y
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0 . il |
0 10 20 30 40 50
Age(days)
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4
Jin  13.1
: ]

Typical relationship between dry weight of mycelia (lines)

and activity of extracellular laccases (bars) as function of time
In PDYB statlc culture of L. edodes

dikaryotic culture : parents (MU2, MU12, MU4) and hybrlid (C359)

Laccase activity(u/l | d.)(Millions) Dry wt.(g)
2.5 \&“ 1
Bl mu2
N mu
2 - 1 0.8
g C
= M
- M
(sl = MU 10.6
—=— C359
Q
1 0 ; -4 0.4
a o
UL NNy
¢
05 " mﬂ 02
= .l." \“\\ww

0 10 20 30 40 50
Age(days)



47

1u3 13.2
*

Typical relationship between dry weight of mycella (lines)
and activity of extracellular laccases (bars) as function of time

in PDYB static culture of L. edodes
monokaryotic culture (E6, N9, N10, FF10)

Laccase activity(u/ d.){(Millions) Dry wt.(g)

1.2 1
E__l

11 ]
- = 0.8
= E -

08| =
= = o6

0.6 i:

0.4
ﬂumwamwmn
o_zamaﬂﬂmw HEND ST o2
0 : e e 0
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3
zﬂn 14.1

Typlcal relationship between dry welght of mycella (lines)

and activity of acld phosphatase (bars) as function of time in
PDYB static culture of L. edodes :

dikaryotic culture : parents (MU2, MU12, MU4) and hybrid (C359)

; Acid phosphatase aﬂiﬂly(u/mg prot.) Dry wt.(g) 4
S\
Bl vuz §;\' a {’4’
N muie=—t— |
AN
0.8 B 40.8
-=- L]
A ()
06F {0.6
_+_ “
. i ; 5
0.4 ﬁ —~ -1 0.4
e -//1"|!
AUEINT / ‘
"R /:«-g;n -
0 | 0
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Age(days)
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1ﬂﬂ 14.2
: ]

Typlcal relationship between dry weight of mycelia (lines)

and activity of acld phosphatase {(bars) as function of time in
PDYB static culture of L., edodes

monokaryotic culture (E6, N9, N10, FF10)

Acid phosphatase act\\‘" ‘'mg prot.) Dry wt.(g)
’ %‘NF’% '

Age(days)



50

oo

£1niw C368 uar C377 1u1zu11¢d1uuuﬂanudua1anu C366 uar C377 NLAARIN
gcni151=u 1 2111 10 1M Cc377 uuaaa1n§a§ana1g 50 uazgqnu1ﬁawq
40 Fu Uszunamiieinn €373 ﬁawg 30-40 Ju uaARInAaui1eAn uigcuwnﬁuautﬁau
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zlln 15.1 Changes in intracellular laccases a Wﬂthe growth period of L. edodes mycelia
L5, Z:24,
Dikaryotic culture : parents (MU2, MU1 aryotic culture (E6, E8, E1, E5, ES
and hybrids (C364, C366, C3569, C373, ‘ w EE‘ N10)
ca77) / \
;I.I‘ “\'

Laccase activity(u/mg prot.) (Thousands) vity(u/mg prot.) (Thousands)
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gnﬂ 15.2 Changes in intracellular laccases activ
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16.2 A

Dikaryotic culture :
and hybrids (C608, C507, C513, C&1

parents (MU4, MU12)s

Laccase activity(u/mg prot.) (Thousands)
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16.1 A

Dikaryotic culture :

C377)

parents (MU2, MU4)
and hybrids (C864, C864, C359, C373, CSﬁr—'—'

==

S Laccase activity(u/100ml med.)(Millions)
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Changes in extracellular laccases aotl
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?.llfl 16.2 Changes in extracellular laccases a @M/f the growth period of L. edodes mycelia

16.2 A
Dikaryotic culture : parents (MU4, Mu12 § ryotlo culture (FF10, FF9, FF7, FF5

and hybrids (C508, C507, G513, C5186, / . N10)

: ;g ' ivity(u/100mI med.)(Millions)

5 Laccase activity(u/100ml med.)(Millions)
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3.7 n1IwAmLawlEdl acid phosphatase 4 L. edodes
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TN 17.1  Change in acid phosphatase activit: @&! ,%/ywth period of L. edodes mycelia
\

171 A
Dikaryotic culture : parents (MU2, MU12) .___.,_ < tic culture (E6, E8, E1, E5, EQ

and hybrids (C364, C366, 0359, cs7soﬁﬁa——/’

C377)

Acid phosphatase activity(u/mg prot.)
1

B muz - N ‘“EB B3 e ks

MU R p; | | Elee , HE N N0
c364. » . '

cs66
Bsd csse
[ csrs
B csse
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‘nln 17.2 Changes in acid phosphatase activlty q&{ n!l rowth period of L. edodes mycelia
17.2 A - '

Dikaryotic culture : parents (MU4, MU12) --ﬁ_; otlc culture (FF10, FFQ, FF7, FF5
and hybrids (C608, C807, C513, C518, CW 10)

\g\gw phoipg&bo activity(u/mg prot.)

Acid phosphatase activity(u/mg prot.)
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-‘mﬁ 18 Glutamate dehydrogenase isozyme pattern of L. edodes,

QWIAINT
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3.8.3 Laccase
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s .
zlln 19 Laccase isozyme patterns of L. edodes, MU4 and Mui2.

The assay was an sed.at. the period of 20-30 days

e growth pe # ‘ the polyacrylamide slab gel
electrophoresisKPp staining with o-tolidine.

'rh‘!'-—’ vis

an amount of 500-1000
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zﬂﬂ 20 Laccase isozyme patterns of L. edodes, hybrid : €373

celia : E5, N10. The assay was
‘ of 50 days of the growth

ng with o-tolidine. The

C373 (ext. laccase)
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The pattern of intracell ccase isoiyles of L. edodes parents

(MU2,MU12) ; hybrids &373,0369,0377) and lon‘okaryotic

mycelia (E6,E8,E 5 ).ﬁsav vas analysed at the period

of 30 days gro 0y ' ryluide slab gel electropho-
resis (PAGE) afte ing with e-to

with e.' The enzyme was loaded with
/ e T ) \\
J0 LS=per sio

an amount of 500

e

<l e
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i "ﬂumwﬂmwmm B\ SE:
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zﬂﬁ 21.2

The pattern of extracellul ase isozymes of L. edodes parents

(MU2Z, MU12) 3 373,C369,C377) and monokaryotic

resis (PAGE) af

an amount of 50

band no. Rf

- - b e
ﬂumwﬂmwmm PN e

ammn‘im NW',]')Y]EJW@ E,I

MU2 MU12 C364 C366 C359 C373 C369 Ca77

insufficient resolution
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‘n]ﬁ 22.1 The pattern of intrac ! isozymes of I. edodes parents
%
(HU2,MU12) ; »C369,C377) and monokaryotic
: ﬂd
mycelia (E6,E8,E1 ' was analysed at the period
of 50 days gro amide slab gel electropho-
e resis (PAGE) af The enzyme was lbaded with
an amount of 50
. band no. Rf
21 038
- — _19 o042
o o o et —— 18 045
senan band ,- —_—— '] 16 0.54
. “ e . ____/‘_’. 15 0.55
" o Al vy 14 06l
o — -y = e - N . - —— 12 _0.63
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: ﬂuﬂfa 7 o
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1uﬁ 22.2 The pattern of extrace isozymes of L. edodes parents
L |
(MU2,NU12) ‘g‘;;:_‘ﬁ673,c389,c377) and monokaryotic
nycelia (E8,E8,E1,E54,E9,NS ). ﬁav was analysed at the period
of 50 days grov(‘ | .lalide slab gel electropho-
resis (PAGE) aft j o-Lolidine. The enzyme was loaded with
an amount of 500- i.\.f'h \::EES:\
7 \
JIaidiid < 2 band no.  Rf
— ; 0.55
LT £
o Y h 14 0.61
V. ’
g T o, e m. s 15 RS
o 'Y ~—10 068
qh
s ¢ = s
MU2 MUI2 C364 C366 C3591 C373 C369 C377 E6 E8 EI E5 E9 N9 NIO

I.R. : insufficient resolution
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zﬂﬁ 23.1 The pattern of extracellular laccase f L. edodes parents

(MU4,MU12) 5 hybrids (C508,C507

mycelia (FF10,FF9,FF7,FF2,FF5,N9
period of 30 days growt.l;/

and monokaryotic

._d_
vas  analysed at the

e polyacrglamide slab gel

electrophoresis (PAGE) after i iith )~tolidine. \The enzyme was 24
. '\ 23
loaded with an amount of 500- \ 29
21
20
19
- ‘ 18
/12
o AE 16
- /715
/ [ 14
= = - = ] 13
v R m‘ __///‘ 12
X3 e s e , e 11
T em e - - o — - - = 10
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QU - ‘ ’ . 8
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. 9 ‘ 4
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3:1# 23.2 The pattern of intracelluls accase isozymes of L. edodes parents

(MU4,MU12) 3 502,C516,C504) and  monokaryotic

mycelia (FF10,FF9,FFisFFe;FF5 9,\#.& assay was analysed at the
period of 30 iy riod ‘the polyacrylamide slab gel
% electrophoresis (B .#"r” ' o-tolidine. The enzyme was

loaded with an ameu =1000 units slot

band no. Rf

e 2 Y e
| ﬂuﬂqwﬂw5WHwnﬁ AN

RN TN TNENAY

\ MU4 MUI2 C508 C507 CsI13 C502 C516 Cs504 FFI0 FF9 FF7 FF5 FF2 N9 N10
+

I.R. : insufficient resolution
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zﬂa 24.1 The pattern of intracellu A case isozymes of L. edodes parents
(MU4,NU12) ;  hybrids C502,C516,C504) and monokaryotic
mycelia (FF10,FF9,F NS , N ’ e assay was analysed at the
period of 50 ( he polyacrylamide slab gel
- electrophoresis (P aining th o-tolidine. The enzyme was
loaded with an amo 000 uni er slot.
N\
band no. Rf
21 0.38
—/20 0.40
e X J” 0.42
= _—18 0.45
e v 16 054
A, V= = __//—15 0.55
e i 14 0.61
L e - == w
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— o "_\ 0.71
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0.79
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I.R. : insufficient resolution
N.D. ¢ not determined
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s 24.2 The pattern of extracellular
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(MU4,MU12) 3 hybrids (

mycelia (FF10,FF9,FF 04 N1

case isozylés of L.
% 02,C516,C504)

edodes

and
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monokaryotic

assay was analysed at the

period of 50 d(— period by “the polyacrylamide slab gel

electrophoresis (

N

loaded with an amou 1g\_£q eras lot.
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MU4 MU12 Cs508 C507 C5!3q C502 CSI6 C504 FFI0O FF9 FF7 FF5 FF2
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Esterase  isozyme patterns of . edodes, MU4. The
8ssay was at the period of 10, 20, 30, 40
and 50 m\“ﬁd rowth period by the poly-
acrz s.)ab ﬂectrophoresm (PAGE) after

“"%xture using  a-naphthyl

proteln was loaded with

pnr slot.
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znﬂ 26 Esterase isozyme patterns of L. edodes, hybrid : €373

and monokarytic nmycelia : E5, N10. The assay was
analys /’ of 50 days of the growth
pe@ mnlide slab gel electro-

ng with reaction mixture

as substrate. The protein

of 50-100 pg per slot.
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The pattern of esterase isozymes # s parents (MU2, MU12);

tic mycelia (E6,E8,
J

E1,E5,E9,N9,N10). The assay vas & | riod of 30 days

hybrids (C364,C366,C359, C373,C369

growth period by the poly phoresis (PAGE)

after staining with reactio

30
i f ~o-Napl tate and Fast 29
. "\ 28
Blue RR Salt. Protein was ! - \ 0 pg per slot. .
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' 3 L1 4 25
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0.46
0.49
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0.59
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0.67
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'nli‘| 28 The pattern of esterase isozymes parents (MU2, NU12);
L |
hybrids (C364,C366,C359,C373,C369,C t.1c mycelia (E6,ES8,
E1,E5,E9,N9,N10). The assay w rlod of 50 days b e
growth period by the po.lynér .phoresis (PAGE) 3:9
e after staining with reaction ate and Fast 28
, _ . _ . 27
Blue RR Salt. Protein was lo ith' a D0 pg per slot. 26
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band no.

. 30
. 29
28
) 27
26
25
24
22
21
20

19

‘ﬂlﬁ‘ 29 The pattern of esterase isozymes of Lg parents (HU4, MU12)3;
a ; \
hybrids (CSOB,0507,0513,CEOZ,CSIB,CSODHI ic mycelia (FF10,
FF9,FF7,FF2,FF5,N9,N10). The ass , d—‘{'!le period of 30
days growth period by the po g ect.rophoresis
P (PAGE) after staining with react ig i e"f x-N& acetate and
Fast Blue RR Salt. Protein was loaded ( pg per slot
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The pattern of esterase isozymes of I,
hybrids (C508,C507,C513,C502,C518,C50 ‘ ,ic mycelia (FF10,

FF9,FF7,FF2,FF5,N9,N10). The as
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N.D. : not determined
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